AgNOR method, which is rapid and easy to perform, may be a useful adjunct to flow cytometry, S phase fraction analysis and conventional cytology in the routine diagnosis of malignant pleural effusion.
Abstract
Background -In conventional cytological diagnosis of pleural effusions the assessment of morphological features plays an important part. However, false negative and false positive results may occur. In this study conventional cytology was compared with flow cytometric DNA analysis and the argyrophil staining technique for nucleolar organiser regions (AgNOR) to characterise benign and malignant effusions.
Methods -Pleural effusions from 71 patients (38 with benign lung disease, 33 with proven adenocarcinoma oflung) were studied by conventional cytology, flow cytometric DNA analysis, and the AgNOR technique. Tumour cell ploidy was determined by flow cytometry. In an attempt to detect the cell proliferative state, flow cytometric S phase fraction and the AgNOR technique were used. The correlations among conventional cytology, flow cytometric DNA ploidy, S phase fraction analysis, and nucleolar organiser regions were investigated. Results -All the 38 benign pleural effusions were diploid. There were 17 (52%) aneuploid and 16 (48%) diploid malignant pleural effusions. Based on these results this type of DNA analysis had a sensitivity of 52% and a specificity of 100%. The mean (SD) numbers of flow cytometric S phase fractions of benign and malignant cases were (167)% and 12*45 (3.93)% respectively. The mean numbers of S phase fractions of diploid malignant cases were higher than diploid benign cases. In each case the number of AgNORs was counted in 100 celis. The DNA index was obtained from the ratio of channel numbers of the abnormal peak to the modal channel numbers of the diploid peak.
The coefficient of variation of GO/GI cells of both normal and abnormal populations ranged from 1 -1% to 7-6% with a mean of 3-8%. DNA histograms with a coefficient of variation of more than 9% were excluded from this study. The "positive" flow cytometry result was designated when aneuploidy was detected. There was a significant difference among the three groups. bers of the two diploid malignant cases with negative cytology results showed less than 8 (5-67 (1-98) and 7 97 (0-83)), there were higher S phase fractions (8-5% and 8&8%) than the mean number of S phase fractions ofbenign cases (5 32%). 
Discussion
Flow cytometry is a process that can be used to determine cellular DNA content, cell cycle distribution kinetics, and chromosomal analysis among cell populations. '8 21122 In contrast to mitotic karyotyping, the technique allows investigation of interphase cells and is not limited by the proliferative status of the cell population. The S phase fraction measured by flow cytometry provides an important predictor of prognosis in some cancers.2324 Clark et al5 showed that diploid tumours with a higher S phase fraction had a poorer prognosis than diploid tumours with a lower S phase fraction. The S phase fraction was significantly increased in malignant cases compared with benign controls. Aneuploid tumours have an increased S phase fraction compared with diploid tumours. 23 In our study malignant cases had a significantly higher S phase fraction than the benign cases. The S phase fraction was increased in aneu- We conclude that flow cytometry and the AgNOR technique provide comparable measurements in the diagnosis of pleural effusions. However, the AgNOR technique is rapid, simple and inexpensive and may be used routinely in diagnostic cytopathology. The present study has shown that the AgNOR staining technique may be used as a very useful adjunct to flow cytometric DNA content analysis, S phase fraction and conventional cytology in the diagnosis of malignant pleural effusions. Nevertheless, AgNOR staining has the advantage over flow cytometric DNA analysis of being applicable to routinely processed pleural effusions.
